At the critical point of a second-order phase transition, statistical fluctuations are correlated and enhanced in amplitude. We explore this phenomenon in the early universe as a possible mechanism for the formation of galaxies. In an inflationary universe, such dynamical effects on galactic scales are consistent with the constraints imposed by the horizon.
I. INTRODUCTION
The formation of galaxies has been a longstanding puzzle in cosmology. ' How (-10 sec) give insufficient time for growth. ' The intergalactic correlation function, regarding galaxies as density perturbations, has been empirically estimated to have a simple power-law spectrum2'6:
(n(x)n(y))= J e'"'" "'g(k),
g(k)=, a=1.2+0. for the density perturbations with this value of (h ). Thus although much of the discussion in this section would apply to both models, we shall concentrate more on the "singlet" scheme.
A combination of these two models, extension to a multigenerational scheme, and embedding in a grand unified theory, are possible. ' ' We shall now consider the density perturbations at the transition point. The terms in the Lagrangian relevant to this discussion can be written as (or antiperiodicity) of the fields along imaginary time of period P 1yT 7, 8, 22 As remarked in the Introduction, the phase transition connecting the vacuums with (P) =0 and (P)&0 will be of the second order since lepton number is not gauged. This follows from the fact that the theory can be modeled near the critical point by a pure scalar Higgs theory in three dimensions.
The major contribution to the thermal corrections to V(P) is fram Higgs self-couplings since the fermion-Higgs coupling g can be chosen small enough compared to A, so as not to affect V(P) significantly. The phase transition occurs at a critical temperature T, =V 6v. Further at T" the Higgs field P will be massless. The theory contains no mass parameters and long-range correlations are possible. where n =N/V is the mean number density of fermions; it is a constant over space. &I-=(n -n)/n is the lepton asymmetry, and (1/cok ) is defined by the equality of (14a} and (14b 
is given by the connected part of (Jo(x )Jo(y) ). In Eq. (16) we have written down only the connected part. There are, however, more terms in the connected part itself, the most significant of which is the ideal-gas result n5(x y-) (T. his corresponds to the fermion loop with no P propagators in Fig. 1 
